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(54) Foldable portable telephone using one of the shieldings as a second antenna 



(57) In a foldable portable telephone (1), a shield 
box (14) provided within an upper casing (3) is connect- 
ed via a flexible cable (9) to an output terminal of a trans- 
mitting circuit (15) provided within a lower casing (4), 
and the shield box (14) is used as an antenna. Thus, 
compared to the conventional case where a rod antenna 
is provided at an upper end of the lowercasing (4), var- 
iation in gain dependent on a state of the user's hand 
holding the portable telephone is lessened. 
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is considerably larger than the conventional rod antenna 
40, variation in gain dependent on a state of the user's 
hand holding portable telephone 1 is lessened than in 
the conventional case, so that stable signal transmis- 
sion/reception is enabled. 5 
[0026] Hereinafter, various kinds of variations of this 
embodiment will be described with reference to Figs. 
5-13. In the variation shown in Fig. 5, a rod antenna 16 
is further provided to the embodiment shown in Fig. 4 
Rod antenna 16 is mounted to lower casing 4, and its 10 
base end (a feeding portion) is connected to the output 
terminal of transmitting circuit 15. In this case, rod an- 
tenna 16 is used in addition to shield box 14 serving as 
the antenna, and thus, high gain is obtained. According- 
ly, the variation in gain dependent on a state of the user's 15 
hand holding portable telephone 1 is further lessened 
than in the conventional case. 

[00271 In the variation shown in Fig. 6, again, rod an- 
lenna 16 is kirther provided to the embodiment or Fig, 
4. In this variation, however, rod antenna 16 is mounted 20 
to upper casing 3, and its base end is connected to an 
upper end of shield box 14. In this case, shield box 14 
is used as the antenna and also as a powertransmission 
line, and rod antenna 16 is also utilized. Accordingly, 
high gain is obtained, and the variation in gain depend- 25 
ent on a state of the user's hand is alleviated. 
[0028] In the variation shown in Fig. 7, transmitting cir- 
cuit 15 and others are provided on the upper casing 3 
side, while liquid crystal panel 6 and others are provided 
on the lower casing 4 side. It is configured such that the 30 
user holds upper casing 3 when talking on the phone. 
The ground terminal of transmitting circuit 15 is connect- 
ed to ground layer 10b of multilayer substrate 10, and 
the outputterminaloftransmittingcircuit 15 is connected 
via flexible cable 9 to shield box 1 4. In this case, again, 35 
the variation in gain dependent on a state of the user's 
hand is alleviated. 

[0029] In the variation shown in Fig. 8, shield box 14 
of the embodiment of Fig. 4 is replaced with a shield box 
1 7. Shield box 1 7 is provided with a slit 1 7a to cause the *o 
antenna current to detour. By adjusting the shape and 
dimensions of slit 1 7a, it is possible to optimize the char- 
acteristics of shield box 17 as an antenna. 
[0030] In the variation shown in Fig. 9, shield box 17 
of the variation in Fig. 8 is replaced with a shield box 1 8. 45 
Shield box 1 8 is provided with a fin 1 8a at its end portion 
for adjustmenl of a length or the current path. Adjusting 
the shape and dimensions of fin 18a enables the char- 
acteristics of shield box 18 as an antenna to be opti- 
mized, so 
[0031] In the variation shown in Fig. 10, a matching 
circuit 20 is interposed between flexible cable 9 and 
shield box 14 of the embodiment shown in Fig. 4. In this 
case, it is possible to minimize a reflection level and in- 
put impedance of a signal in shield box 14, and thus, 55 
efficient signal transmission/reception is enabled. Alter- 
natively, matching circuit 20 may be interposed between 
the output terminal of transmitting circuit 15 and flexible 



cable 9. 

[0032] In the variation shown in Fig. 11, a matching 
circuit 21 is interposed between the base end of rod an- 
tenna 1 6 and shield box 1 4 of the variation shown in Fig . 
6. In this case, a reflection level and input impedance of 
a signal in rod antenna 16 can be minimized, so that 
efficient signal transmission/reception is enabled. 
Matching circuit 21 may be interposed between flexible 
cable 9 and shield box 14, or between flexible cable 9 
and the output terminal of transmitting circuit 15. 
[0033] The variation shown in Fig. 12 is the case 
where a matching circuit 22, a switch 23 and a sensor 
24 are added to the variation shown in Fig. 10. Switch 
23 has an output terminal 23c that is connected via flex- 
ible cable 9 to the output terminal of transmitting circuit 
15, one switching terminal 23a that is connected via 
matching circuit 20 to shield box 14, and the other 
switching terminal 23b that is connected via matching 
circuit 22 to shield box 14. Matching circuil 20 is config- 
ured to minimize a reflection level and input impedance 
of a signal in shield box 14 in the state where the port- 
able telephone is unfolded. Matching circuit 22 is con- 
figured to minimize the reflection level and input imped- 
ance of the signal in shield box 14 in the state whore the 
portable telephone is folded. Sensor 24 detects whether 
the portable telephone is folded, and outputs a signal of 
an H level when it is unfolded, and outputs a signal of 
an L level when it is folded. 

[0034] When the portable telephone is unfolded, the 
signal of an H level output from sensor 24 causes ter- 
minals 23c and 23a of switch 23 to conduct. Thus, the 
output terminal of transmitting circuit 1 5 is connected via 
flexible cable 9, switch 23 and matching circuit 20 to 
shield box 14. 

[0035] When the portable telephone is folded, the sig- 
nal of an L level output from sensor 24 causes terminals 
23c and 23b of switch 23 to conduct. Thus, the output 
terminal of transmitting circuit 15 is connected via flex- 
ible cable 9, switch 23 and matching circuit 22 to shield 
box 14. Accordingly, regardless of whether the portable 
telephone is folded or not the input impedance and re- 
flection level of the signal in shield box 14 can be mini- 
mized, and thus, efficient signal transmission/reception 
is enabled. 

[0036] The variation shown in Fig. 13 is the case 
where a switch 25 and a sensor 26 are added to the 
variation shown in Fig. 5. Switch 25 has a common ter- 
minal 25c connected to the output terminal of transmit- 
ting circuit 15, one switching terminal 25a connected to 
the base end of rod antenna 1 6, and the other switching 
terminal 25b connected via flexible cable 9 to shield box 
14. Sensor 26 detects whether the user's hand is touch- 
ing rod antenna 16. When the hand is not touching the 
antenna, sensor 26 outputs a signal of an H level. If the 
hand is touching the antenna, it outputs a signal of an L 
level. 

[0037] When the user's hand holding the portable tel- 
ephone is not touching rod antenna 1 6, the signal of an 
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H level output from sensor 26 causes terminals 25c and 
25a of switch 25 to conduct, and the output terminal of 
transmitting circuit 15 is connected via switch 25 to rod 
antenna 16. 

[0038] When the user's hand is touching rod antenna 
1 6, the signal of an L level output from sensor 26 causes 
terminals 25c and 25b of switch 25 to conduct, so that 
the output terminal of transmitting circuit 1 5 is connected 
via switch 25 and flexible cable 9 to shield box 14. Ac- 
cordingly, regardless of whether the hand of a user hold- 
ing the portable telephone is touching rod antenna 16 
or not, high gain can be obtained, so that stable signal 
transmission/reception is enabled. 
[0039] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
terms of the appended claims. 
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Claims 

1 . A foldablc portable telephone having first and sec- 
ond casings (4, 3) coupled with each other via a 
hinge portion (2), comprising: 

first and second electronic circuit portions (1 0', 

1 5; 1 0-1 3) provided within said first and second 

casings (4, 3), respectively; and 

first and second shield members (14', 14) for 

shielding said first and second electronic circuit 

portions (10' 5 15; 10-13), respectively, 

at least one of said first and second shield 

members (14*, 14) additionally serving as an 

antenna for said portable telephone. 

The portable telephone according to claim 1, 
wherein said first electronic circuit portion (1 0', 15) 
includes a communication circuit (15) for communi- 
cating with a base station using said second shield 
member (14) as the antenna. 

The portable telephone according to claim 2, 
wherein said second shield member (17) includes 
a silt (1 7a) for adjusting its characteristics as the an- 
tenna. 



The portable telephone according to claim 2, 
wherein said second shield member (18) includes so 
an extended portion (18a) for adjusting its charac- 
teristics as the antenna. 

The portable telephone according to claim 2, further 
comprising an antenna matching circuit (20) con- 55 
nected between said communication circuit (15) 
and said second shield member (14). 
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The portable telephone according to claim 2, further 
comprising: 

a first antenna matching circuit (20) for match- 
ing when said portable telephone is unfolded; 
a second antenna matching circuit (22) for 
matching when said portable telephone is fold- 
ed; 

a detector (24) for detecting whether said port- 
able telephone is folded; and 
a switching circuit (23) operating based on a de- 
tected result of said detector (24), for connect- 
ing said first antenna matching circuit (20) be- 
tween said communication circuit (1 5) and said 
second shield member (14) when said portable 
telephone is unfolded, and for connecting said 
second antenna matching circuit (22) between 
said communication circuit (15) and said sec- 
ond shield member (1 4) when said portable tel- 
ephone is folded. 

The portable telephone according to claim 2, further 
comprising an antenna (16) mounted to said first 
casing (4) and having its feeding portion connected 
to said communication circuit (15), 

said communication circuit (15) communicat- 
ing with said base station via said second shield 
member (14) and said antenna (16). 

The portable telephone according to claim 2, further 
comprising an antenna (1 6) mounted to said second 
casing (3) and having its feeding portion connected 
to said second shield member (14), 

said communication circuit (15) communicat- 
ing with said base station via said second shield 
member (14) and said antenna (16). 

The portable telephone according to claim 8, further 
comprising a matching circuit (21) for said antenna 
(16) that is connected between said second shield 
member (1 4) and the feeding portion of said anten- 
na (16). 



10. The portable telephone according to claim 2, further 
comprising: 

an anLenna(1 6) mounted to said firstcasing (4); 
a detector (26) for detecting whether a hand of 
a user of said portable telephone is touching 
said antenna (16); and 

a switching circuit (25) operating based on a de- 
tected result of said detector (26), for connect- 
ing said communication circuit (15) to said an- 
tenna (16) when said user's hand is not touch- 
ing said antenna (16), and for connecting said 
communication circuit (15) to said second 
shield member (14) when said user's hand is 
touching said antenna (16), 
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said communication circuit (1 5) communicating 
with said base station via either one of said an- 
tenna (1 6) and said second shield member {1 4) 
that is connected to said communication circuit 
(1 5) by said switching circuit (25). 5 
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